Inhibitors of Ca2+ release from the isolated sarcoplasmic reticulum. II. The effects of dantrolene on Ca2+ release induced by caffeine, Ca2+ and depolarization.
The effects of dantrolene, which is a known muscle relaxant, on Ca2+ release from the isolated sarcoplasmic reticulum induced by several different methods [1) addition of caffeine, (2) Ca2+ jump, and (3) membrane-depolarization produced by choline chloride replacement of potassium gluconate) were investigated. Dantrolene inhibited caffeine-induced Ca2+ release with C1/2 = 2.5 microM, whereas there was no effect on Ca2+ release induced by a Ca2+ jump. The amount of Ca2+ released by depolarization was reduced if Ca2+ release was triggered in an earlier phase of the steady state of Ca2+ uptake (time elapsed between the addition of ATP and the triggering of Ca2+ release, tATP less than 4 min); while, if triggered in a latter phase (tATP greater than 4 min) dantrolene enhanced depolarization-induced Ca2+ release. C1/2 for the inhibition and that for enhancement of depolarization-induced Ca2+ release were 1.0 and 0.3 microM, respectively. These results suggest that dantrolene affects several different steps of the mechanism by which Ca2+ release is triggered. The sarcoplasmic reticulum and T-tubule membrane fractions had 7.9 nmol dantrolene-binding sites/mg (Kassoc = 1.0 X 10(5) M-1) and 21.0 nmol/mg (Kassoc = 1.1 X 10(5) M-1), respectively. The time-course of dantrolene binding to sarcoplasmic reticulum was monophasic, while that to T-tubules was biphasic.